Role of metallothionein and other antioxidants in scavenging superoxide radicals and their possible role in neuroprotection.
Based on the inhibition of nitrite formation by generating superoxide from xanthine/xanthine oxidase (X/XO) reaction system, metallothionein (MT) and other sulfhydryl containing amino acids have been selected to test their abilities to scavenge superoxide radicals. Different concentrations of metallothionein and other sulfhydryl containing molecules e.g. cysteine, N-acetyl-cysteine and glutathione, were used to assess superoxide scavenging properties. Metallothionein scavenges superoxide radical in a dose-dependent manner with increasing concentrations as evidenced by the inhibition of nitrite formation. Similar abilities to scavenge superoxide radicals were shown by cysteine, N-acetyl-cysteine. Glutathione also scavenges superoxide radical in a dose-dependent manner. In vitro experiments demonstrated that metallothionein is superior in scavenging superoxide radicals compared to other sulfhydryl molecules such as cysteine, N-acetyl-cysteine and even glutathione. The data, further, suggest that metallothionein-II has a 6-fold higher capacity to scavenge superoxide radical than metallothionein-I. In addition, metallothionein-like protein was isolated from different regions of mouse brain treated with zinc. Brain metallothionein-like protein inhibits nitrite formation as demonstrated by other scavengers; however, the extent of inhibition is different by this protein isolated from different brain regions. The present study suggests that metallothioneins and metallothionein-like proteins isolated from mouse brain act as neuroprotective agents by scavenging superoxide radicals.